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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a transgenic animal useful for clarifying the in vivo 
function of a core-binding factor/polyoma enhancer-binding protein (CBFA1/PEBP2 aA) by 
introducing a mutation into a gene encoding the CBFA1/PEBP2 <xA). 

SOLUTION: This transgenic animal is obtained by introducing a mutation in the runt region DNA 
in a gene encoding CBFA1/PEBP2 aA to inhibit the differentiation maturity of osteoblast. The 
transgenic animal lacking in osteogenesis function is prepared by introducing the mutation of a 
gene encoding CBFA1/PEBP2 aA into an animal such as rat. 
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(57) 

[gum ^r^Hf/^y t-vxy/Nyt-e^i 

fi« (CBFA1/PEBP2 aA)C0^ft:^lT^^^^P^i-5^: 
*!MC^rffiftCBFAl/PEBP2 aA £ n - K"f SiSte^lC^S 

[ft¥*^&] CBFA1/PEBP2 aA £ = - K-rSSte^lCSE 
ICCBFA1/PEBP2 aA £: = — K^ifie^) ^SSr^Ai" 



1 

&<&m&m (cbfai/pebp2 aA)?r^- K-r^iae^id^ 

[ff*JS2] CBFA1/PEBP2 aA & ^ - K"T Z>mB*ft 
(Druntm D N A f H £ A * it T * 5 13*31 1 fgffi 

[!S#JS3] CBFA1/PEBP2 aA Sr=* — F-tZtitB+ID 
sftJS 1 — 3 v N-f *La*l£*c<E> Vy^^'y^^ y^ W)fy} 0 

itmm 5 ] h7^^^ mm***rXMhm 
[ft 6 ] h?^^^^^ ^ P 

[§Pf**g9] Bbt&t-CBFA1/PEBP2 aA Sr =1 — Kt5l 

h 9 =. ,^ ^ E^<^f£$^*£ 0 

[fS*^10] CBFA1/PEBP2 aA £ =* — K"f 6 it^^ 1 

[0 0 0 1] 

>xi?~-y?mmz.M-rz>o £b^ui,<n, cbfai/ 

PEBP2 aA 3Be^C*ftS:SrAL-C»&ixS#»fiKtt^ 
[0 0 0 2] 

[!S*<OfiE«] =>T»-&H^ (CBFAl)fi^y^--^^V 
^>t-»^IfiS (PEBP2 aA)ttffia5t(Otfo 

runtfflScSr^-i-siae^^r ^ y— jcjB-rae^H 

-?■<£> Dt'fc^o 3 0(DruntW^tt^ 

3a{K^-(CBFAl/PEBP2aA, CBFA2/PEBP2 a B, CBFA3/PEBP2 
aC)tfSp]je3JxT^5 (Proc. Natl. Acad. Sci. USA 90,68 
59-6863(1993) , Oncogene 8,809-814(1993), Gene 15 
9,245-248(1995)) 0 ~ tl fe OKfH^li, ->3^v?a 
•>y^zn0^r^--/^a{E^-Cfc5runtiaS J F-^=i-- K"f 
^)7^7 tt£?U £ **^ffiiattOi« ^runt«« £ tf tt 
6DNA !B*«*S:«FoTl^5 (Genes Dev. 4, 1701-1713 
(1990)). Sfc, wtte>0(E*H^«i*«*53i:H^--e*> 
6CBFB/PEBP2 0 (h^rD 2 fflffcSrJgjjJc U -t*UC«fc 0DN 



(2) &ffi¥- 1 0-3 0 9 1 4 8 

2 

A ^^®t4^^5d6btl^^ kfcin vitro T^^nr v>£ 
(Virology 194,314-331 (1993) , Mol. Cell. Biol. 13, 332 
4-3339(1993)) . 
[0 0 0 3] CBF/PEBP2 tePuACCPuCA t =" >"fe Vi^- 

^ "> >T y t-rt f (J. Virol. 64, 4808-4 

819(1990)). ^tzmWiM(D&[him^^ ^^(D^^y^^D- 
— F*9T* (Mol. Cell. Biol. 12,89-102(1992)). iHUt^tLt 

10 SWififc^- (TCR a, TCR 0, TCR 5, TCR y, CD3 

€ ) (Genes Dev. 9, 995-1008(1995) , Proc. Natl. Acad. S 
ci.USA 89,9934-9938(1992) , Mol. Cell. Biol. 12, 4817- 
4823(1992), J. Immunol. 150, 3905-3916 (1993) , Nucl. A 
cids Res. 20,6495-6499(1992) ) , MmMB* ( 5 ^ n 

Biry s'-fuTT — if) (Mol. Cell. Biol. 14, 5558-5568 

(1994) , Proc. Natl. Acad. Sci. USA 92, 6930-6934 (1995) 
) , 1M h*-f ^Jfte^-t-t(OgStt:Jte^ (GM-CSF, 
IL3, CSF-1) (Oncogene 11,2667-2674(1995) . Blood 
20 86,607-616(1995). Blood 83,2851-2859(1994), Mol. C 

ell. Biol. 14,8085-8095(1994)) T?fc jlo^oT^S. 

ftifi^W^T^fi. CBF/PEBP2 iii-r^t^f«/^> 

1^5 (J. Biol. Chem. 270, 30973-30979(1995) , Biochemi 
stry 34, 13125-13132(1995) , Proc. Natl. Acad. Sci. USA 
93, 4968-4973 ( 1996) ) Q 

[0 0 0 4] * 7hCBFA2/PEBP2 a B/AML1 1 CBFB/PEBP2 & 

te, Att#ilttejlL*Jc*v^Titefi*^«r«l*lcjBr 

(Proc. Natl. Acad. Sci. USA 88,10431-10434(19 
30 91), Proc. Natl. Acad. Sci. USA 90, 7784-7788(1993) , E 
MB0 J. 13,504-510(1994) . Blood 85,3662-3670(199 
5), Science 261, 1041-1044 (1993) ) c CBFA2/PEBP2 a B/ 
AMLlte, ^^^<bl&!14:*##j|a«-Ci£<»aLTi3 9 
(Dev. Dyn. 203, 61-70(1995) , Mol. Cell. Biol. 15, 1662- 
1670(1995)) , Sfc, CBFB/PEBP2/3 fit lWlC«I|Lt 

(Virology 194,314-331(1993), Mol. Cell. Biol. 1 
3, 3324-3339(1993) , Mol. Cell. Biol. 15, 1662-1670(199 
5)) 0 CBFA2/PEBP2 a B/AML1 1 CBFB/PEBP2 /3 kCD^y^u 
2Skfcikte. in vitroT^C0 2ffl($^DNA {C%£<&-f&(D 
40 fCjftg-C*>5 (Virology 194,314-331(1993), Mol. Cel 
1. Biol. 13, 3324-3339(1993)) 0 CBFA2/PEBP2 aB/AMLl 

jettiglfiL^^tli-So CBFB/PEBP2)3^«^^^ (Proc. N 
atl. Acad. Sci. USA 93, 12359-12363(1996) , Cell 87,69 
7-708 (1996) )<DWP&gL&. CBFA2/PEBP2 aB/AMLl^M^ 
(Cell 84,321-330(1996) , Proc. Natl. Acad. Sci. U 
SA 93, 3444-3449 (1996)) (D^Mtmt^\ — Xh^>o Vt 
oTCBFB/PEBP2 0(i, in vivo "COCBFA2/PEBP2 a B/AM 
50 Ll<Dmmz&mX'frZt^X.btlZ>o CBFB/PEBP2/3(i* 



3 

fc, CBFA1/PEBP2 a A COin vitroT'CODNA Jg^Klfci&S 
■CfcS t frb (Proc. Natl. Acad. Sci. USA 90, 6859-6863 
(1993)) , CBFA2/PEBP2 a B/AMLltt* runtffiJgSr*"^ 

Sfl^^^S^jte-^-Cfci w <t a*7plft$ix£ (Proc. Nat 
1. Acad. Sci. USA 93,12359-12363(1996) , Cell 87,697- 
708 (1996) ) 0 

[0 0 0 5] -etUC^tU CBFA1/PEBP2 a A <Dft$LfoM 

755, B HBHStS-Ctttta^nftV^ (Proc.Natl.Acad.Sci.U 
SA 90, 6859-6863(1 993) ) 0 SfcflSflS i: *g 

fi«HC*5l^tttfttb*iX*V> (Mol. Cell. Biol. 15, 1662- 
1670(1995)) 0 tf^5*Pjl,U::fc>^T — SttV^I <^ 

^^mWiieT*Of|®^^ JCCBF/PEBP2 

LTCBFA1/PEBP2 a A fiT &BJ&§^ 
ftSOxy/NyfHCjB^lx in vitroX(D^>-^^D- 
— ^tt^$"J^i"6 t ^ 5 - £ "Cfe* (Proc. Natl. Acad. S 
ci.USA 90, 6859-6863 (1993) ) 0 rtv^SfcULti:, CBFA1/PE 
BP2 aA fiTy y/WSWftlfi^ls^SMl-filb^ 
(OftWSrftfc LT^5 fc tf><b%*lb*t<5 (Mol. Cell. Bio 
1.15,1662-1670(1995)) 0 Lrt>Lin vivo 7?C0CBFA1/PE 

BP2 a A ^«ltg^co^^Tfi«¥W$^^"CV^/ < cv^ 0 
[0 0 0 6] #«MBlKttmXXIIBiBo«^ 

SiW^^ftltV^ £^X.btbT^£ (Osteoblast 
ic lineage. In Cellular and Molecular Biology ofBo 
ne, M. Noda, ed. (London Academic Press) , pp. 1-45. (199 

3)) 0 rtt&(oiB**3BaiR*BiBtt, wtomux^&m 

<o #«rtK^ti-&"ett, ^Stt Helix-Loop-Helix 

(Cell 75, 1241-1244(1993)) 0 HBJWiNBJISS^lJ^ CO 

5Hfc£#^f+lt'5lCf3: N PPARy 2 (peroxisome prolifera 
tor-activated receptor y 2) ft Lt^ 

6 (Cell 79, 1147-1156(1994)) 0 L^L&T^b, 

[0 0 0 7] 

tffJc^TJfcSixfcfcco-efc?). *3BWoBW«, CBFA 

i/pebp2 aA <D&&\hx*<Dmife*mwi-%tc&\zmmte 

CBFA1/PEBP2 aA £ =* — K"f £it^H-^:&3:^A£-t2: 
h7^^'7 ^»**3j:tnK h7^^x=.y^ 

o ^ffil^fe S c t \c fo * o 
[0 0 0 8] 



(3) 4*BfW 1 0-3 0 9 1 4 8 

4 

[ SKJS £ i" SfctfXD^©] 93 # b I* CBFA 1 /PEBP 
2 aA ^«SI*)BWt5fc«)^, ^-^-^^7^ 
^lCfc!9, CBFA1/PEBP2 a A iE^Ctl^fA L/c h 

5 v^ix^^^^-^^^Srf^SliUfCo 1-&fc>"b, cbfai/ 

PEBP2 a A 60DNASS^tg^r^a$-y:5yb^{Crunt^i$ 
<D(il^i6^41T^ Kt^DNA^ifx^ y 

>-lCQ1.2kb SrPGKneo^^^— -CSftUfc b9>Xi? = 
=-y?^<?X&femi.tZo ^(Ol&Rs CBFA1/PEBP2 a A 

iI«fc:*E^-CL£ofc 0 *ixb^^£*^#»*S:ll>'< 
teikW <b Ni]***MS *>« A LTv^ft^ofco c *x b <n 

«t6L^*Ift$ttTv^ < C^oybCBFAl/PEBP2 aA # 

[0 0 0 9] tm*»Ig(t (1) =*Tjjg 
^HV^y ^-^^^^t-fe'&iail (CBFAl/PE 
BP2 oA)*3- K-i-a3te^lcSB»Sr»A**T*5 h 
yV^v^ — yPWfo* (2) CBFA1/PEBP2 aA 
- K+SJte^rt^runtfll^fiDNA^aESSrSIA^^r 

ftsmie (i) tm.<DY7^*i/^~y?mm, o) 

30 CBFA1/PEBP2 aA fir = — Ki - * 3*^-7-^)^* < i fc — 
«BS:>:a**4*»Sr*A$*'rft9, t)^o n #^«B 
^«Lfc«(rtB (1) (2) K*W> 

~ y 9 mm, ( 4 ) ii>wmm<Dftikf&mmmfr$L cx 
v^^H^Jls (i) ~ o) i^ti^mm^h^^^^^^ 

vtWfo. (5) h7>*i>x.~V?W}V0fc*^: : £M 
5 BOTE (1) - (4) v^-fn/O^fetcO h^>^ 
i>^^V?W}%Q. (6) h7>*^^^^5/^Kl^^ 

^D^sifttt-efcssfrfa (D *fc«t (2) is*^h^ 

v^v^^^s/^id^. (7) HfjfE (6) K@coh^v 
40 ^^*=.jy^»*S:SSia$-B:T»b*bSffirlS (5) IE® 
CO h7^^x^7^M, (8) m%0&^V*Xlb 

5Bufs (i) ~ (7) vvfjta*e«t<0 h7>^^x^^ 

^KJ^J, (9) SJ^5(CCBFA1/PEBP2 aA Sr^-KtS 

jte^SEs&WA-r^wiSrwwt-rs. 

ahyy^^x^y^ftfe^S^ (10) CBFA 
1/PEBP2 aA Sr=3— Ki-5ite j F-o^>i< t fc— SP^b 
45fMfflDNA, fcFJ-r^ 0 
[0 0 10] 

50 ii s CBFA1/PEBP2 aA Sr = — K"T SiBe^Hc^SSrajtA 



(4) 

5 

[0 0 11] ^SBWIcjoi^T, 3&fc*\zmm&mAirZ> 

tit. fft&m&*<D&mmw i &±<r>mmzw^ x 

fc&Hat, CBFA1/PEBP2 aA ifie^F-O^^ V V 1 75^^ 
K-r^DNA^®i§g-Cfo6runtffligc(D— SB, fo^lMi 

LT^ff btl5 0 SP^, CBFA1/PEBP2 aA c^ffflOx^ 10 

[0 0 12] fcmWCD b7>Xi/^^y?myo&, ftulS 

Jii|Eiffi^J:5^#|cXA/-ev>5 0 tt*«(OWHtt, CB 
FA1/PEBP2 aA COD NA^S6^Sl^<t 9 „ 

[ooi3] jfc5&9i<D y^i/^v^-yzmmt 20 

[0 0 14] **K(C*3l^T. CBFA1/PEBP2 aA — 

[0015] m^^thzmvok Ltii, t h«^, -v- 

[0 0 16] gb%^CBFAl/PEBP2 aA 

^^*q<o*rj£^(f (MEDSi/WtSIRV 

. ^ v^— -t-v-a^/U^tT (1 9 9 5¥) ) 0 

[0 0 17] BfrlEdJ: 0?#e>ixfc*38K<^»i8i* h y > 

7 >^ it XL =. y ? ^ Srffl v >r ^ oojfc&js&fo 5 1 Miififc 

O^ffc^&tf 5CBFA1/PEBP2 a A *>5^te-fcCD«MiBe 



»BH¥l 0-309148 
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±XhM£>xmWXtbZ>o 

[0018] Z\<D£ ?(CCBFA1/PEBP2 a A 
S^e>x *fe*i-4*tttfCBFAl/PEBP2 aA F-tZ>j&& 

*<D±&Xte--%frbteZ>DN Alt* *wmf&iz!&m<D®: 
mZ^tz-tDNA, fipt,tJK*fflDNAi:LtB«*ft 
£ c tSoT, Di(C*5^TCBFAl/PEBP2 aA£: 

=3- Ki-5ffl<K^<£>'>&< t t)-»b^5DNA$:t 
MfflDNAi: Ltiftt5t)Ottx.5 0 :^J;9^ 
#3BW<a#^/£JBDNAf3\ Affile J; Oite^f&S^cfc, 

itfflv^: gp*>, cbfai/ 

PEBP2 aA — K-t"53te-T-o^/j:< t fc— 

l)artt?CBFAl/PEBP2 a A £>5 IMi^rCO— «B^^SJ«a 

u %%m^^^^x^mi&<ortt>fi^z\ttmn^n 

[0 0 19] *»W<B#»rtfflDNA«r3Be* 
^ttoj»e-T-i»A*rtt (0gWxy^, 1 9 9 4?4 

2 0-4 51, HRE^flj 12(15) (19 

94) , uRE^gijffl- rjte^f&aEcoaasflfj , *± 
tt (1 9 9 6) ) ©v^-fix^>*8fefcjgffl-t-*ct^-e# 

[0 0 2 0] t^^X^f f — lzXZmfc^Ajjfeh 

^/U^^^^yU^, ^^->^r^-f/^ 

/M^WDNA^^yU^, XliRNA^^/^C, CBFA 
1/PEBP2 aA Ki"5 fie^co^^ < <t 

*SDNASrffl*iiA/T-^A"t*5*ri5fe^*f bttSo - 

^^ttcoiBe^F-aSA^ffii: Ltli, *m 
^y^^ KS:iEffi)l5^rt(cS-^"r5*j£ (DNA?*^ 

>-?*) . y^y-^^, y^^^.^^v&, von^f 
U-iyg ism^ffrmf htl. mzoNA???-^^ y 

[0 0 2 1 ] ^fc, *a5M^#?B*fflDNAS:3ae?-f& 



(5) 
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tt«MSK:3>A U *©»tt*:#rtlcRi-e x vivo 
Jfe^feO (Bgt-fxy^, 1 9 9 4¥4flf, 2 0- 
4 51, ^ nmm. 36 (1) , 23-48 (199 

4) , n&m&wvL 12(15) a 9 9 4) ) . » 

(CPfi^$tt<ei^s, in v i voft#J:9jf*U\ 
[0 0 2 2] in v i v ofcfefdj: t> £ *L 6 

*x»6. «Atf, 1MR* BftfllR. AT, ttfcrt*Ki 
SWlt^f^S, in v i vo^a^e^t 
HttttKliffi##J«i: Six, i&fiteJSCT« 

^y^fy— (ty^ ^-fyu^ (hvj) -y/tfy— 

©»fflUcLfc*frtt, HMffJ. 8M*J9h 
»*88MS»j*?<z> y # y - t -r s - 1 a* -c # 6 . 

[0 0 2 3] 

[HlfcflJ] BT, *»W«)-«i:UT*atWcj:0*38 
[0 0 2 4] HJE#J 1 

y $ v??^ 7? y— (* h7^^- VttiS) Sr. CBFA 
2/PEBP2 aB 5fie^-<^runt®«cDNAT^ ^ y — = U 

f: 0 «ijPS^^«eii^^ssjst>^SK?y^^m. cbfai/ 

PEBP2 a A ifie-^ CBFA2/PEBP2 aB iHSdK CBFA3/PE 
BP2 aC ifie^<Oruntffii^DNASr-&tfyy ^Vftfr&^t 
tL-fiX#fc 0 CBFA1/PEBP2 aA iHS^-t^— ^ ^ V >Sr 
^tfWK-S:, CBFA1/PEBP2 aA (^iSe^fiK«tCfflV^^ 0 

f yf-f V^<^* — SrflsS-rsfcfeld. 2.3 kbco 
y/ACla I - Bgl IIStJiS:, Ssp I MCPGK-HSV- 
tk (J£TF, PGK-tk) £i£££LT^£yOw- y ^ h S 
K (* h7^ v*— W±i8) <OCla I - Bam Hlif-f h {Z 9 
cj— ^.v^'LTto PGK-neo £^frEcoRI - Bgl IlKf^tSr 
¥MftLT, ^fi9¥»*«BfbUfcXba I t^C 

1.3 kbCO BstEII - Cla I y 7 A^K" £±Pif *S 
ftLt, ¥m*^t$ttfcNot I -y-^ hCSAU 
Til. 2 kb CDSal I (Sal I o — ^ ^ 
^ h) - Cla I yy^ijt^, 2.3 kbeoyVACIa I - 
Bgl IlBrK\ PGK-tk. PGK-neo Sr^A^T^ ^ X/l'— * ^ 
y^hS KCOSal I - Cla I h (CjfA Lfc (H 

1) o 

[0 0 2 5] HJ601J 2 

— y — ~^i?te'£&(Djj&:T*ft<>tz (Science 

261, 1171-1174(1993)) 0 "T^t^ ESfflflS (E14,2xl0 7 ) 
{cSal I tKittCLfc^-yyf-fy^*- (1 



6 /j g ) £: h7V^7x^ h L, G418(0. 4mg/ml) t ganc 
(gancyclovir,2AiM)TiSlRU/Co I^JS«$tl/c^ 

S^iC^*tL-53 ' ffl|ffi*S-C&5Cla I- Sal I (Sal I 

T/flV\ BamHI 93 Bf J A D N ACOiMf^^ y h 

>f vy^tbfcES^ n-yteC57BL/6J (0*^UT) 
^ <9 Hi LfiMfilc^ y v^x ^> 3 y $ icr (0* 
10 y*£^r£ (me d s i ^>r*H*5/y— x 

v?-y^-y7>{ y ^ ^7^^^* -y--f - -< > 
^-ti/3t/uj8ff (1 9 9 5« ) lc«fc9««JR£-£ 

7BL/6J(CMU^IBLT. ScODNA^tf y^P y h t£ 

[0 0 2 6] HJfctfiJ 3 

20 BPdfcg! (KT, WT) (+/+ ) ^0*. ^v^^^m (+/ 
- ) -^^SO^^S (-/- ) -^^^codis. 5 (I&^ 

U Bam Hl-e93Brbfc^ffi«*S(i^L, HJS^'J 2 (cfE 
gcCOClal-Saliyn— ^SrfflV^TIMf ^ h^«r^r 

tT^ofc (B2) o 

[0 0 2 7] USSF'I 4 
feJ^(Cjo(t5CBFAl/PEBP2 a A Orunt@igcD N A^ R T 
-PCRM 

WT (+/+ ) — (+/- ) -?">XRtf* 

30 ^e«s (-/- ) -^xc£>di8.5 te!S<z>ffF»J:9ttttlL^ 

^RNAOTl, CBFA1/PEBP2 aA <£>runt®l$D N A 
^RT-PCR^W^tTofc (H3) o 
[0 0 2 8] ^SS^iJ 5 

^^i^^^^ (SR0-M50, y 7 n W±S) (cj:^. wt^ 

^^R^^^^^^^X^JfSrti^U^ (EI 
4) 0 

[0 0 2 9] ^Jfe^iJ 6 
40 d 15. 575^ d 18. 5(Dtej^^U^fffe^<^^3)^§rffitfci LT10 
fc 0 3 0t£{C7kT-y it, ^^iiJ:co95%^^y-/u 

ic*A?Lfco. i %ryify>u^Ks (^y-^itK) . 
^^fflco70%3i^ /-/WciSKPLfco. 3 %7^y7yy 

/u — 8 g x t^y^as) , «¥*a^ioo%»»xvi 

7f»SS3i^y— ^^fe*5SfefeaST*. lO0Po t ]5fefeL 

fc 0 96%^^y— /ur*y u^s, tg#£:2o%y y i? 

©«lit'f»^W b MZ ^ x. 5 X o K-tZ -5 * TMB<^ ^ 
50 (15) o S*S:50%, 80%yy-tra-/u 



(6) 



[0 0 3 0] 7 

T\ TRAP) Sfefe, fc5^tt7*ya5'tftfeS:fi 1 ofc, 
^it-hT'CDALP SttcO^tUfi, 0. h — A S 

-MX^^7x-h (v-^ttM) , 0.5% N, N — 
^f/U^yVA7^ h\ 2mM ^b^^v^^ 0. 6mg/ml 

mkMm (ph. 8.5) x*3oft^ux~mm-rz>z tiz.x v?r 

ot c TRAPffittll 0. lmg/ral^^ h— /l-AS-MX 
y^^y^— h (ix^tUR) , 0.5% N, N-v^^A' 
*/l/^7^ h\ 0. 6mg/ml^r^ h Uy KALI 20 
ttS) Sr^trO. IMBKjRfBiK (pH.5.0) r*30^W37*CX* 

wm-tz>^ tiizxvrt^tz me) 0 
[oo3i] mmm s 

In situ M^!J^f->gy 

i> =f =fr > y =■ 1 1 -UTP T'HSSs £ fc — RNA^n 
— T/tt, DIG RNA ^Wt^ry h (^<— !J ^W^is 

^otlfiLfCo l.Okb CO-^^^^-^x^^^V (J£A 
T\ 0SN ) cDNABrjtx 1. 2kb (O^ $ Xtfrx^yftf^ 

(WT\ 0SP ) cDNA$tK\ 0. 47kb<7)-^^^>r^ 30 
v-jrtuXsis^ («T, 0SC ) cDNASfrK" (Cell Tissu 
e Res. 277, 27-32(1994)). ^ LT0. 5kb CD-e^^hy 
y^^^W'^JC («T> MGP ) cDNAifr (Ac 
ta Histochem. Cytochem. 26,303-309(1993)) ^ttl^ 

fc (Acta Histochem. Cytochem. 26, 303-309(1993)) ([H 
7) . * 



M¥l 0-3 0 9 1 4 8 
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: [0 0 3 2) mi&m 9 

3 7-yvy;u (t^hy y ^^;^3/^^7f>li 
£!) cf»-CiO-14 0W, 10%FBS S:*tPa-MEM«»-C«HI 

mytmmtm) z^ispbs (-) ^x3o^r^37°c 

*<D*M&f3\ -tn-t # ixgiJ<BJC10%FBS «r&ira-MEMJ8» 

5 * 3 b fi^S LT lxlO 4 cells/cm 2 ^ajfi*St^/Uf 

rhBMP-2 £*{CJ§§IL*: 0 j£rhBMP-2 fiCHO «CTl 
££-fc*rfcfc<£>T% ^O^ffiKlJlOttlKL*: (Science 
242, 1528-1534 (1988) ) D rhBMP-2 telU^ftMMW^ 

[0 0 3 3] Ht&tf'J 1 0 
;-f^p y hMWRT-PCR 

*Mt v ^ * ^mc x v d is. 5^co# . &m • S: 

?Lt, 32 P"C«BRUfc0. 78kbCOy y h ALP cDNA Writ 
(J. Bone Miner. Res. 2, 161-164(1987)) N 1. 2kb (D~? V 
*0SP cDNA|0r/t&T>U 47 kb CQ-^9*0SC cDNAWJt (Ce 
11 Tisssue Res. 277, 27-32(1994)) t^^li^X^ 

-t*:6C£lcj;9 y-fy7ay h##r£tTofc (H 
8) o 

[0034] RT-PCRI1 M-MuLV^fiG^H^ (^r ^ 
=»BRLtt{&) ^yyA^fv-^l/^cDNA 
^rf^Mb, icDNA(OPCR^r50/z 1 <£>^T% 7^ 

[0 0 3 5] 
[^1] 



(7) 



10-30 9 148 



11 
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it =?■ 


?3 << -ae w 




CBPA 1/PBBP2 a A 


5' -CCGCACGACAACCCCACCAT-8' 
5' -CGCTCCGGCCCACAAATCTC-3' 


1 

2 


TCP- & 1 


5" -GAACCCCCATTGCTGTCCCG-8' 
5' -TCACAAGAGCAGTCAGCCCT-S' 


3 
4 


TCP- 0 2 


5* -GTTGGGAACGCGTTGCATTT-3* 
5' -GCGCATAAACTGATCCATGT-3" 


5 
6 


TGP-iS 3 


5* -CGTTTCAATGTGTCCTCAGTG-3* 
5' -GGTCATCTTCATTGTCCACTC-3' 


7 
8 


TGF-0 I SS&f* 


5' -ACGCAATTCAGTGTTTCTGCCACCTCT-3* 
5' -CCTCTCAAATGAAAGGGCGA7CTA-S' 


9 
10 


TCF-0 ll£g&<* 


5' -tGAAGTCTGCGTGGCCGTGTCG-3' 
5* -CTATGGC AATCCCCAGCGGAGG-3" 


11 
12 


BMP-2 


5* -TGTACCGCAGGCACTCAGGC-3' 
5' -GGTGTGTCCCTGTGTGGTCC-3* 


13 
14 


BMP-4 


5* -GCGCCGTCATTCCGGATTAC-S' 
5 r -CATTGTGATGGACTAGTCTC-3' 


15 
16 


BMP-6 


5' -CCGCTGCACACTCCTTGAAC-3' 
5* -GTCCATCCCGACTCACCACA-3' 


17 
18 


BUP £#f*IAS 


5' -CCGATGGCTGGTTGTCCTCAT-S' 
5' -CC ACAGACCAC AAGCAGCAGA-3" 


19 
20 


BMP $&{*IB5S 


5' -GGCCTTGCTTATCTCTGTGA-3' 
5* -CTATTCAAGCTCTCGTCCAG-3' 


21 
22 


1 ££ 


5' -AGATGAGAAGCCCAAGGTCAAC-3' 
5' -GGTACCATACTCC ACGTCTCTG-3' 


23 
24 


BMP gSttll^ 


5' -AATCAAGAAGGGCTGTGTGCA-3" 
5* -CATGCTGTGAAGACCCTGTTT-3' 


25 
26 


IGF-1 


5" -GGACCAGAGACCCTTTGCGGGG-3' 
5* -GGCTGCTTTTGTACGCTTCAGTGG-8 , 


27 
28 


IGF-2 


5' -CCCCCCAGCGAGACTCTGTGC-3" 
5* -GCCCACGGGGTATCTCCGGAA-3" 


29 
30 


l 0IGF 


5* -ATGCTGTTTGAACTGCAGCGCATGTGCTGG-3" 
5' -CCCCTCGAGCTTGCGGCCCCCGTTCAT-3' 


31 
32 


2 22 IGF 


5' -TGTACACTCTTCTTCTCGCA-3* 

5' -ACAGATCTTGATGTACAAGACAGG-3' 


33 
34 


W-CSP 


5' -CTATACTGGCAGTTCCACCTGTCTGT-3' 
5' -AGTGAGCCATTTTTGACCCAGGAAGCAAA-3* 


35 
38 



[0 0 3 6] PCRf3v>— >TV>^2400 (/n-^V^ 
ttJH) Srffl^T, 94°C30f> • 50-63 °C30# • 72°C30 
-45 »©1M fjy&wmfti'fc. (El 9) o 

[0037] mmm 1 1 

alp gt&£o sc m±A£MM 

mwmj&n, o. 1 % b^-r h>x- 1 o o Sr-g-tro. 1 m 

MJ*tt«iR (pH7.2)«f"t?iB*«*»Ufc. ALP JStt 

05M 2- T^y- 2->f/U7 P P^V~/U, 2mM 
^>^^A(pH10.5) mt&tpX'mfelstlo 410 nmCD©3fc 

h (tf7^ir^;i/ttK) Srfflv^TSiJteL/Co M&?>3 

t> R I AT^fiLfc (HI 1 0) o 

[0038] nt&m 1 2 



J*> PBS "C*«j6lS:400 fg#fR> UTffi^E Lfc 0 

[0039] mmm 1 3 

>b> 4%FCSMPBS»^ 

iC x 0. 14M &tT A£r^tH7mM h y ^ (pH. 7. 3) 

f^T'fttaSrLT^lfe^Sr^V^TV^o ^ffl^S (5xl0 5 )£J^ 

fc D ^yu^nir-f V(FITC ) ^»-53-6. 7 (taCD 
8) , =^ y * y V(PE)Hlf$-RM4-5 (fitCD 
4 ) x FITCHIS-H57-597 (fit a 0 ) . PE^Igj-GL3 (fit y 
6) . FITCHia-R6-60. 2 (fitlgM ) > PEHI$-RA3-6B2 
(fit B220 ) , FITCHia-RB6-8C5 (fit Gr-1 ) , PEfip!$ 
-Ml/70 (fitMacl) o If*f(j:77^^^ir7 (-^ h>T 

^^yyyttB) (c J; 9Wofc (in) 0 5Ejfwsatt 

3 *{fc:/ci fc°^*ASfefetcj; 9Bft#. 10000 ffl^^MUa 
[0 0 4 0] 1 . CBFA1/PEBP2 a A V * it 
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CBFA1/PEBP2 a A Mfc 1 ^ Ztfo^lT Z> tztb{Z^ runt^M^CQ 
&Clto<D4 1 T ^ /m&^ - Kt^DNA^tfx^ y 
>lCQ1.2kb £PGK-neo — "Cg^ U ^-^'7T 

G418tganc-eai«iLfco h * tbfcES«0JiaS:C57B 

L/6 ^**^E«ftK:ttAU *Oie*f^»Six*:*^ 
7 V * £C57BL/6 -^V* hull's CBFA1/PEBP2 a A 

-Mtl^te^rPiE^^^ (CBFA1/PEBP2 aA+ 

jftft»4ft< (»:+/- ttl8.6±3.4g, +/+ {220.8±2. 
6g x «!:+/- f*16. 7±2.9g, +/+ ttl7.0±2.7g) 

(CBFA1/PEBP2 a A-/-) Sr^tH L<C^ofc 0 



[0 0 4 1 ] 
1*2] 





Sit 




+/ + 


+/- 


-/- 


4SB& 


108 


25 


83 


0 


Sr * 


12 


2 


6 


4 * 


d!8.5 


221 


58 


99 


64 


dl7.5 


15 


2 


7 


6 


d!6.5 


49 


9 


25 


15 



[0042] m2£<9. ^ ^ ^^ffirtStm: 

^(i^i^CBFAl/PEBP2 aA-/--T-^o7t 0 Lri>U flS£l 
8.5(3 (dl8. 5 ) iCdoVvctt, p< ^/UCOffiiUT^ffll* 

ti^ISt^t/c^^^^^^teK^^t (312 
&tf02) o ^n««-r^^Sr#^-&to*Stttl*tt 

-? * ^oo^t^S t 2^^L3 #HJf*KJ£-r 5 CI £ rt> 

Lfc 0 #X<Dl&}Jt<Dd\8. 5 B#C0 

80%T*fc«9 (+A ; 1. 16±0. 21g , +/- ;1.17±0. 14g 
, ;0.93±0.22g) > EaK^S^ofc. 

[0 0 4 3] CBFA1/PEBP2 aA MB^-^^B^tlX^^ 
Z t SrJftBi- 6 » id . #SBW#l*runtffitt95#^ R T 
- PCRSrff ofc (1213) . *e£»^**<0«f]fc-C 

D N Afc^S WBFB/PEBP2 0 t <D^"r u 2 flffc 



(8) «MJB¥ 1 0- 3 0 9 1 4 8 
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fiCBFAl/PEBP2 aA <Dmi£l*M&izW*t>in>X\t*Z>. 
[0 0 4 4] %%%z2. CBFA1/PEBP2 a A *^e^H(-/ 

-) -^^^Ttt#it:* s fiwfo4t^ 

^^-^H-vj7^ (CBFA1/PEBP2 a A-/-) (Oflfrjffifc iVSr 

ttxisavry if y yi/^ h'/7;^7>^-©2i 
if y Kf*^{fcLfc*£&^ 7;^>ry^- 

**tf«^ft#*rit»-e«rjR{b35sae>ttfc. — di 

tt»<5Rft;LTV*Sfc0>0>* ffl*B-/SS/±BB'B'/:*: 
H#-Ctt^<^K<MS*5>nft^ofc (0 4) o 

ib;ft>30(C N dl5. 5-16. 5 C0^^-^^^^^,-e^^#(C 

frtL^x^mt&te^^ ttK ryf yyi/y Kftfe-c 

*£*Lfc 0 WT^^tttd 15. 5^bJ±|*«Cd^t"CT y 
20 if y Kftfe-C!fe*e>HS5Kft«^^it*L,fco 
■t4x^*r Lt d 17. 5rt><b d 18. 5<D&*r&m-* • 

^n^g-^* (CBFA1/PEBP2 aA 4-/-) • Sr^JS 

(S5) o £ kf£*3B9?#f*, CBFA1/PEBP2 aA irCBFB 
30 /PEBP2/3 <D^'rv : £m^<y *$:&rt&t> J £. CBFA1/PEBP 
2 a A+/~ : CBFB/PEBP2 )3 +/- t V > 5 ^iSrifc, T y If 

[0 0 4 5] dl8.5(OJI&!e^#*<Oj|ia«l«JJtS:, ALP , 
^^-VaylfStnRAP-e&feLTIH^fc (16), ALP 

«flfi»ffl)!aS:*«)St^T*fc5o dl8.5COWT-^^^te 
40 <D#{fcLfc#i^T-fe5 (0 6 A) o #^SRT*(4, 

t^nx£<*i%{kt>m/vtzftmm&ffl.¥££tiz> (0 6 

c) 0 ztibcn^JXik i.tz^com V ^c^<coalp 

ittffafi^#6ltl/^ (0 6E) 0 TRAP^ticO® 

(0 6G) 0 #*MB©i*«*lcf4**/j:#«B34«»ril 
Stttl^ (0 6 A) o d 18. 5C0^^e^S^'>^^^ 

**-e*>ofc (06BS.t/06D) o ifo^fe Bashaws 
50 tzo ^mt^co^^^^ip Bttnin^umL 
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TV^ttfW, #ffMl*±< S*lttd*ofc (l2 6D&rj< 
H6F) o TRAP|iBttttlj!att*{^*V^*^ ^K{btt#Ott 

((36 H) 0 L^Lftlia©*:* 

6 jXt/EI6 I) o **a£»^**^*II#l«£JefbL 
T^ft^tt#T*T*#T:fc>9, ALP BittSBUa tTRAPBftttffl 
flat, *ffi#<ott#KlcttttiaL-Ci^j:^ofc 0 dl8.5 

a<5JKfbOiiA/*:#35S»«S*ta (12 6 K) o H*<£>at 
®(im^<^ALP HH4#*iRB)iaT**3*5to4xS (H6M) 
o #KJc(iTRAPBM4«#«Bliafc^< o^BftfeixSo 
WicSL, d 18.5<B*^g^*;*<Ofl&!ET-f*, JHi: 

3ft««**ix6^iifrft*»ofc (126 D o alp m&mm 
±<B»e>n*^ofc (B6N) o ^**»^«>^<osh 

[0 0 4 6] ^*3. #^*WJ!a(C*5tt5CBFAl/PEBP2 
aA <Dm9c&)$£$L 

CBFA1/PEBP2 aA (D^^L&m^&fz ft , d 18. 5<£>WT^ 
£^flftJ£<7)t^£:CBFAl/PEBP2 aA ^)RNA7 9 o-^ 

■^-/U^ttS^ttfCo 5*CBFA1/PEBP2 aA (7)f1* 

fc 0 ^^^(i^tt^T-CD^a^ii^ (Mol. Cell. Biol. 15, 1 
662-1670(1995)) , CBFA1/PEBP2 aA rt^ES LTV^fc 

B*ft^ofc. CBFA1/PEBP2 aA te, 

* <h * ^ £ ^ T^iSl ^ SrB «> ft tf> o fc e id *> V * 
Tfi, CBFA1/PEBP2 aA fil6*&*jfflflSU:383K LT Wc 0 

^PllST'feo^io JKf«-CteCBFAl/PEBP2 a A <£>W?>a> 

SLtt^ri: ^fift £ tL^io ffF»iC*5*t 5CBFA1/PEBP 
2 aA WmRNAIl R T — P C R £ <9 tStltzfi* 
(13) , dl8.5 £OWT-7^^1i&^l • iL-W ' B • A 

•fff»-ttrt*ifo»B-ctt, in situ s^yyy^n 

— v'a >iC££CBFAl/PEBP2 aA £>$6Sli«LS £ *L&7^ 

of:U ^^S^^^^^ixe>^<a»{c:S^iB«> 

[0 0 4 7] jgjM. *3 7-y>tttSff^^ 

coftitizis^xi** alp <om&&^ -t ltosp^js* 5 



(9) 1#P^¥ 1 0-3 0 9 1 4 8 
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l^o ?^0SN , OSP. osc Rx/m? 

oRNA^^D-^icffl^, ^yFo- >\s (+/- ) &t>* 

(-/- ) <&dl8.5flfiJE<Z>Wt£C0in sit 

53£g£SrtTo/c (12 7) o =iyhp-;woffatei: 
(i x OSN . OSP , OSC 0RNA^W^y^XLfc( 
10 12 7 C, 7 E, 7G) 0 IsfalrTfr^r&m^&^Xl*. # 

tLbJiOSN T'liM^y^XtStO© (12 7 D) , 
OSP T'te^«lC§§< , OSC t'(i4</^^y^XL4 
T^ofc (H7F N 7H) „ 3yhP-;l/RW*JES-7 
**JI&J«Ott#iffl]lSte\ *(-0SN , MGP -CSfe*ofc( [2 
7C, 7D, 7 1, 7 J) 0 L^UE*:iS)C»«, ^^e^ 

fit o£35K 3891 LTV^ (H7F, I27E) 0 

20 [oo48],e*5. #»*fcBBiii-sae-T-«>3B» 

ALP . OSP , OSC C0^!l^r. f^RN ASrfflV^c/ — If 
^oyFMKiOll^t (128) o WTv^M 
"Ctt: 3 o^:T 1£W%L LTI/ N S^, * * fSALP 

tta<*aurv^s osp i:x«iffl-e# 

58«, SfcOSC Ht^<*m**ttt*»ofc. wttbtt, 

in situ M^y^-tf— >3y©ttjRi-Sutv^fc 
(12 7) 0 *mmc«J*Lx\t*z>twt>tix^z> 
H-¥-OSfte-7-^»»S:«|-<fco ^&;b^TGF-/3*-^- 
S V — t-t<Og«#5te^ i-*to*>TGF-fll . TG 
30 F-/3 2 > TGF-/3 3 . BMP-2 , BMP-4 , BMP-6 , TGF- 3 I 
m&mfe. TGF-j3HS!SS«s, BMPS^fflAM (ALK 
3) , BMP g^<$IBM (ALK6) , T^f t"y§g*lS 
(ALK2) N BMP ^S^HMcOite^m^OV^T, dl 
8. 5fl&!£(£># • fiJS ■ II^#&3R&fflflS^RNA£ffl^T 

RT-pcR(cr^t^tLfc (12 9) 0 Jiieov^-rttosfi 

b(-> IGF-1 . IGF- 2 , I §i IGF gSf*. I IS! IGF 

40 T t> *-=eS#l^ ^<l:WT-7^ T-RlflWcJBa^B* 

[0 0 4 9] 6 . in vitro T*0#^fla^^t 
d 18.5WT^^^B6je<t^^S*^»?^Jl&ia^e>»BtL 

fcSB«fl-**»ma*ctev^T, alp ffittirosc M±^Mi~ 

5Mx.t HBMP2 (rhBMP-2 ) <a3&m£r«!WLfc 
(12 1 0) 0 rhBMP-2 #STt'3 BPol^-TS^, WT 

■^«>^!&^Tt>**^a^9^Ji&«-e'bALP ffitt(^±# 
^^SS^^^fl&IS^fi^-CttWT-^^^O**) 
1/3 OfSttT*foofc( (2 1 OA) Q *b(C3 BffirhBMP- 
50 2 fffeTT^SLr^5^:, ^^^^^ttWT^ 
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1 0 B) o rhBMP-2 3 0WJ"Ctt, WT^^ 

MJikhosc I4ii±#ur;4v^, se>ic3erarh 

BMP-2 «L3«r)Ktt5i:. P^-COSC ig3£f4_h# # 

^S^Sixft^ofc (Hi OC) o ALP , OSC 
5l69_L#(4, RT-PCRn»BLfc B 
[0 0 5 0] «S*7. »M<z>^«tc<tSB^iajfiL 
dl8. 5(Z)^^^S^^^teJ^^LSjk#'^T^^, * 

3) o ^tSikaasBR^W^Sfc. 14* 
o^R^^^I&ie^lt^TWStJC^ofc (313) 0 * 



(10) WM^l 0-3 0 9 1 4 8 
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* («3) , ^*«*^^^l&JSWlffl«<0«*tt, #gg£fc 

■> ^^R<omm t j»i«ofacs»««c iot t>«iis 

Gr-l|»ttC0Ha«^]t;«Wi«»DLTl^fc (HI 1 
fc 0 CBFA1/PEBP2 aA te^ASd It V^S^, a 0 

Xtbh (Hi 1) o U*>U MJftfflJfiafttt, 
10 v^tliWTv^, — r-K&m^V^ZVc^XWh 

■l?Jlbtifc(Hi l) o 
[0 0 5 1 ] 
[IS 3] 





* ffi Jfil 


IttoWK * 


(/* i) 


RBC 
(xlOVju 1) 


Hb 
(g/dl) 


It n 
(xio 8 ) 


Wt & 
(XIO") 


» WH 

(XIO 6 ) 


+/+ 


2362±1525 
n = 17 


283±74 
n=17 


12. 3±2. 1 
n-12 


3. 44±1.25 


29. 9 ±10. 7 
n=19 


0. 52±0.22 
n=8 


+/- 


2147±1Z70 
n=16 


278±56 
n=16 


12.7±2.7 
n=12 


3. 08±1. 29 
n«14 


37.3±14.2 
n=30 


0.68±0. 58 
n=17 


-/- 


20943±10825 b 
n-19 


231±58 c 
n = 19 


10.6±2.6* 
n=15 


2.01±0.93* 
n=14 


20. 0± 9.2 r 
n=20 


1.23±0.62* 
n=ll 



b — g : +/-7'>x < !:ibRLr, ^<Oii^Ofc26<Done-way t&J£©Sfr£ (p) 
k P=10" fl . c p=0.01, 4 p =0.02. *p=0.0U f p=10* 6 . 'p=0.01 o 



[0 0 5 2] 

W±^a^ot^fif5 0 CBFA1/PEBP2 «A-/-7«?^ 
<D*f*JS*4ff»'C#'rjC3C^-CU*ofc 0 ^Vi-=i — 

e>ti5 0 40 
[0 0 5 3] CBFA1/PEBP2 a A-/-JI&iltt»»*0^^<C 
^a^Kfebtbfcfc*. *»W#6f4#*»Jia<©^trit 
iRiaf&SrSB^Sfcfed. 0SN , ALP , 0SP, OSC <D&B 
«8*S:*WLfc. 0SN ttdiiHt^w^-CfctK y 
^fkSWU iS37-yy|:^f5*/k>r)A 

^bfl-fflIBa4-C5Sa^ttl*tL5 (J. Bone Miner. Res. 
7,743-754(1992), J. Bone Miner. Res. 9, 1551-1557 (199 

4)) o osp f4v"7vu»y yf*yySWy/^t^ 

So OSC 14. */^>r>^je-&tt(Z>^ W«^©T*fc4*5, 50 



#Gla ^V°^jf (BGP ) t LTt^aenr*D«9 , 
Kff^^^tfeSc #*i»]!a(05MbJ-*5i^TI4, AL 

[0 0 5 4] ^^^Sv^^Otfaflat'li, 0SN (43§ 
*&LT^5t><Z)CQ x ALP 3g?lf4fg;<s OSP <b0SC (4^5 

8) 0 ZthhCO^-^izX^O , CBFA1/PEBP2 aA-/-fl&iS 

*cfct^rj4#^wiBo»{k<o«]jiB<oa«-e, ^<£>#ft/£ 

[0 0 5 5] OSC f4, ^a^e—^— ®*S^3o<^CBF/PE 
BP2 h^fc«9, -t CI (C1CBF/PEBP2 liaif^fe^f 

Sri* (J. Biol. Chem. 270, 30973-30979(1995) , Biocherai 
stry34, 13125-13132(1995) , Proc. Natl. Acad. Sci. USA 
93,4968-4973(1996)), < B£0SC (4CBFA1/PEBP2 

a A O^Wffle^-CO— 0T-fo6 tmibtlZo CBFA1/PE 
BP2 aA-/-OB&je^b»«SiX. rhBMP-2 ffftTT^ 
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TOSC &*>S*)^£L&a>o*: (110) o L^LMB 
lSK:*5^Tfcosc a>m±H0m*:A*WMZMt. tSo 

T s '>&<<!: t>in vitro "Cli, CBFA1/PEBP2 aA tW<£> 
te^H^^, BMP-2 KJ: 9K3J£*lfcOSC Ojg£lC:lo^ 

iC, OSC CD3ggW*Tri 5 ^fz^k tf* d^^S"^ * (D^± 

KitMf&xmcommaztebte\<\ &if*e>tf, osc a 

&^F<DS ytTfy b^Vx&^ffif&<D±9t-&7fk£tiX\t^ 
(Nature 382,448-452(1996)) 0 
[0 0 5 6] *»W*&tt4fc, »«fifclcBB«-rS3te 

(TGF- 0 1 , TGF- 0 2 % TGF- 0 3 , BMP-2 , BMP-4 . BM 
P-6) kt<D%:mfc (TGF- & I SSSft, TGF-/3 IIMS^ 
BMP ^S&IAM, BMP S^ftlBgL T^tf>§:^ 
ffcl SL BMP ggffrllS!) s IGFsXt^-t<7)S^f*fi. W 

3teNB»t?»aLrir^fc (0 9) o d*L5><Z>ite 

oT<5L (Mol. Cell. Biol. 15, 3273-3281 (1995)) N $ 
ixT 1^5 WT^^^t^^S^^^OJ!&J«T-ra 

[0 0 5 7] OSN % MGP . OSP (D$g%tt> s RIMMS^ 
ffc-r-*-i LTPk^fc. OSN fe*fc, tMHUft-CXft 
(J. Cell. Biol. 106, 441-450(1988) , J. Anat. 1 
62,43-51 (1989), Histochem. J. 23, 281-289(1991) ) 0 MG 

(J. Biol. Chem. 263, 5820-5824(1988) , J. Histochem. Cy 
tochem. 40, 1079-1088 (1992)) 0 OSP (3, 'WWBJfatcftX* 

K < nE*tt#j»ua"c t^a^ttui sns (j. ceii. Bioi. 

106,441-450(1988) „ Differentiation 37,123-136(198 
8)) o **** • WT-7C7^^ilCD©C#^fla*i, 0SN,MG 
P f*ffi#i: fcMLTV^c (117) 0 Lri>U WT^^ 

ffox&Wbfrteos? ©»attB*e>ix*^ofc (0 7 
f) 0 B*tt#iBja*««ii»»{i2Ufci:w%-ea 

fcfttt"CL*«SSh4^ot( 125 , 0 6) 0 Ztih 

[0 0 5 8] Th^lCJ*^^^!?**, «rj0cfbu^«#jaia 
<T*tt-C(b5:iH, $H fcj*5» L T ^ * v * - 1 1* 



(11) ftBB^Pl 0- 3 0 9 1 4 8 

20 

£;ft,<5 (16HMJ) o CBFA1/PEBP2 a A f*fi£#*fflJlS 

&WXfr>Z>Zkfr7F£tlX\<^& (Endocrinology 123,26 
00-2602(1988) , J. Exp. Med. 173, 1291-1294 (1991) ) G fig 

^mfanftiktm^ztixb^z t<D±tzz>jwMtes # 

v ^jftjsoK**:#ic*5« t ^ o s p ae^-isao 
(st«, ana tffit awftt icgAts ^ i ^-^ 

ospii 5" -«3RWtt««t;:cBF/PEBP2 Sfr&JftJfe* 

-f h^ol (J. Biol. Chem. 265, 14432-14438 (199 

o)) , h v ^^cD-wwmffi, • m-wmm^m 

(J. Bone Miner. Res. 2, 259-265 (1987), Proc. Nat 
30 L Acad. Sci. USA 87, 4473-4475 (1990), J. Biol. C 
hem. 266, 20369-20374 (1991)) 0 p^®CB*tt#fbtC^f L 

^ao^lb • *Mf iff 5Ktttft^<c^o ^jJs 

giotv^o #»»no^b • amis. 

[0 0 6 0] ^**»"r^^J&iST?tt, teJ^^^SPgfc 

Jifl-fliglfiLJiSJKajBfiKl-IS 5>ttS (Blood 
Cells 1, 269-281 (1991)) 0 ^^^^-^ C> ^teift^iot * 

tne»t>*f«^ft • f&m^Zb^^tfftmkmmfr 

50 [0 0 6 1 ] Lt*^fbfi, CBFA1/PEBP2 a 



21 

LTftt>Bil^w2:tt. CBFA1/PEBP2 a A {C £ o TIE® 
ZiX&mttiMfc^<om7£X*&>Z> Q CBFA1/PEBP2 aA (i# 
JfMi-^it^^^^-^-V^— oT'fc^ 9 U OSP . 
OSC , *LT-t©«75**»©ifte : T-0»3»IB««:i"Si: 

[0 0 6 2] *3£9?fi, CBFA1/PEBP2 aA j&Sfl-JKlSKlifc 
fig, »t>T*t#^jtfflflacO»fktC*5J+SCBFAl/PEBP2 aA fe 

rt>T*t>, CBFA1/PEBP2 aA §r = — K"T SJee^tf^ft < 

CCGCACGACA ACCGCACCAT 
[0 0 6 5] ia^i|#^ : 2 
ffi?"Jtf>g<* : 2 0 

mm 

CGCTCCGGCC CACAAATCTC 
[0 0 6 6] mSW* : 3 
: 2 0 

GAACCCCCAT TGCTGTCCCG 
[0 0 6 7] E5>J## : 4 
Bfi?ljO^£ : 2 0 

TCACAAGAGC AGTGAGCGCT 
[0 0 6 8] E?i]#-^ : 5 
E?lJtf>fi£ : 2 0 

E?Kos : mm 

GTTGGGAACG CGTTGCATTT 
[0 0 6 9] IB^JS-g- : 6 
E^Si* : 2 0 

la^ijcos : mm 

mm 

GCGCATAAAC TGATCCATGT 

[0070] e?u## : 7 

: 2 1 



(12) ^HWl 0-3 0 9 1 4 8 

22 

*tt)-»5)iSDNAIl fMDNAi: LTifie 
CBFA1/PEBP2 a A fc 5 V Mi-t*)— U 

B&rt i c *5 1> t ftj&j£ (on t>ti 5 w t *>m'& £ tb 5 <£> T% 

[0 0 6 3] 

[mW<D$)%:] *mWlC&V, CBFA1/PEBP2 aA <Dt£fc 
rtT^«filS:«PW-rSfc«>(C^rffl*CBFAl/PEBP2 aA & 

[0 0 6 4] 

[E*"J3l] 

E?'JcO*£ : 2 0 

la^ij^M : mm 
m<o» : -*« 

*2o E^ijoffi® : m<Dmm imdnm 

20 

: 

* Bs^jcoas : m<omm imdnm 

20 

h#o^- : mm 
★30 E?«a>«ss : tbtomm (Mdnai 

20 

: -*« 

* isyijcoffis : itKomm (MDN A) 

20 

♦ 0i<Z>ft : -*« 

♦40 Eyijamsi : mcomm imdna) 

20 

EFJOiMi : ft&<0«tt (MDNA) 

20 

50 ETUttSffi : {&<Dmm (*«DNA) 
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Em 

CGTTTCAATG TGTCCTCAGT G 
[0 0 7 1] id?lJ#^- : 8 
S&W&Z : 2 1 

m*\(om : mm * 
mm 

GGTCATCTTC ATTGTCCACT C 
[0 0 7 2] E?IJS-^ : 9 
IE?UCDft£ : 2 7 

iejij^m : mm 

E9J 

AGGGAATTCA GTGTTTCTGC CACCTCT 
[0 0 7 3] lE^J*^ : 1 0 
EM©** : 2 4 

CCTCTGAAAT GAAAGGGCGA TCTA 
[0 0 7 4] IE£lJ#-^§- : 1 1 
IE?'J<£>fi£ : 2 2 

TGAAGTCTGC GTGGCCGTGT GG 
[0 0 7 5] Ey>l## : 1 2 
l£?iJO:ft£ : 2 2 
lE^IJOM : ♦ 

E7U 

CTATGGCAAT CCCCAGCGGA GG 
[0 0 7 6] E?'J#-S§- : 1 3 
IB^lJCOS^ : 2 0 
E9IJ^S : 

TGTACCGCAG GCACTCAGGC 
[0 0 7 7] iE5IJ## : 1 4 
SE^J<£>S£ : 2 0 
EM*>S! : «[|K 

GGTGTGTCCC TGTGTGGTCC 
[0 0 7 8] E5U## : 1 5 
SE^JCO^^ : 2 0 

E7U 

GCGCCGTCAT TCCGGATTAC 
[0 0 7 9] E?iJ«-i§- : 1 6 
EM©** : 2 0 
EM©1 : 

SE?'J 

CATTGTGATG GACTAGTCTG 
[0 0 8 0] E^]## : 1 7 
EM©** : 2 0 



(13) ftmW-l 0- 3 0 9 1 4 8 

24 

21 

* m<om : — *« 
h^o^- : mm 
&m<omm : itKomm (mdna) 
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♦ iScDifc : — *« 

EM<©*« : (MDNA) 

22 

h /K c3 — : mm 

30 E7U0>SSi : t&XDmmi (MDNA) 

20 

E^J<oa« : fl&Ottlft (MDNA) 

20 

l£cD£k : -*« 
40 E?'J^>«S : f&CO^K MDNA) 

20 

EW<oa« : (^DNA) 

20 

so E^ijoas : iticomm (§*dna) 



21 

: — 

^10 Ifi^ljOfflM : fifc<OgS& (^DNA) 

27 

+m<»m. : -*« 

★ Eyi|<E>«g : fHKO^tt (*«DNA) 

24 

*2o m^\<omm : iiKomm (^dna) 



(14) 



10-309148 
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mm 

GCGCTGCACA CTCCTTGAAC 
[0 0 8 1 ] lfi?i]#-S§- : 1 8 
ge?i|tOft$ : 2 0 

mm<om : mm 

mm 

GTCCATCCCG AGTCACCACA 
[0 0 8 2] iE3?iJ## : 1 9 
leyijcoft^ : 2 1 

mm^rn : 

IE?'I 

CCGATGGCTG GTTGTGCTCA T 
[0 0 8 3] §i?m-% : 2 0 
K?iJtf>fi£ : 2 1 

mm<om ■. mm 

mm 

GCACAGACCA CAAGCAGCAG A 
[0 0 8 4] ia?l|## : 2 1 
E?IJ<75S£ : 2 0 
ffi?IJ«M : m 

mm 

GGCCTTGCTT ATCTCTGTGA 
[0 0 8 5] : 2 2 

Ifi^lJcOft^ : 2 0 

mm 

CTATTCAAGC TCTCGTCCAG 
[0 0 8 6] m&m^r : 2 3 
K?IJ«0*$ : 2 2 

mm 

AGATGAGAAG CCCAAGGTCA AC 

[0087] mmm^ ■. 2 4 

: 2 2 

: mm 

mm 

GGTACCATAC TCCACGTCTC TG 
[0 0 8 8] mm^r : 2 5 
iE?iJ : 2 1 

: mm 

mm 

AATCAAGAAC GGCTGTGTGC A 
[0 0 8 9] e?i|#-if- : 2 6 
E?U©ft£ : 2 1 

mm<om ■. mm 

mm 

CATGCTGTGA AGACCCTGTT T 
[0 0 9 0] I2?U#-§- : 2 7 
g£?l]<Dfi£ : 2 2 



26 



20 

* m<om ■. 

* ie?ijcoa^ : mornm (mdna) 

20 

* «C0ifc : — *« 

* io ia?ucoa^ : mv>mm <md n a> 

21 

*m<0# : -*« 

* EJlJwaiB : (-g-^DNA) 

21 

■^«CD«C : —3 

i!r2o mm&mrn •. mnmm (^dna) 



20 



ami* 

{focomm fifeD n a) 

20 

: -*« 
h#ni?- : j£«[^ 
30 iE?lJ»a« : ftbOtfttt (MDNA) 

22 

IM^fgt : -*« 
Kjjfoi?— : flUKtt 
iB?"l«5aS : fl&«>«» (^DNA) 

22 

hTKni^- : tt«tfc 
40 E^J(B«S (MDN A) 



E?iJcD«gj 



21 



m<omm (Mdna) 



21 



50 £$110991 : ffeO&Ift (MDNA) 



(15) 



10-309148 
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GGACCAGAGA CCCTTTGCGG GG 
[0 0 9 1] E?U## : 2 8 
le^iJOg^ : 2 4 

ew*>S! : 4£g£ 

GGCTGCTTTT GTAGGCTTCA GTGG 
[0 0 9 2] m&m^ : 2 9 
EM*)** : 2 1 

E?"l 

CGCCCCAGCG AGACTCTGTG C 
[0 0 9 3] gE£iJ#^ : 3 0 
S^UOfi^ : 2 1 

ia?u^M : mm 

GCCCACGGGG TATCTGGGGA A 
[0 0 9 4] : 3 1 

ia^'J^S^ : 3 0 

id^jooM : mm 

ATGCTGTTTG AACTGCAGCG CATGTGCTGG 
[0 0 9 5] IB^IJS^ : 3 2 
IB?iJcQfi£ : 2 7 

IB^iJ^S : }£g£ < 
E7U 

CCGCTCGAGC TTGCGGCCCC CGTTCAT 
[0 0 9 6] gfi£lJ#-$§- : 3 3 
gE£U<£>:ft£ : 2 0 
gfi^JcoM : 4£g£ 

gfi^J 

TGTACACTCT TCTTCTGGCA 
[0 0 9 7] E^US^ : 3 4 
gE?lJCQS£ : 2 4 
EM*>ffl : 

E7U 

ACAGATGTTG ATGTAGAAGA CAGG 
[0 0 9 8] gE^'l*^ : 3 5 
E?UO«$ : 2 6 

e9u<e>s : mm 

gE?>J 

CTATACTGGC AGTTCCACCT GTCTGT 
[0 0 9 9] S^m^r : 3 6 
: 2 9 
gE?l]C0Sl : f£B$ 

E7U 

AGTGAGGGAT TTTTGACCCA GGAAGCAAA 
[0 1] lilt yy ACBFAI/PEBP2 aA Jte^fficO^ 



28 



22 

* m<o& : -** 

* E^lJcOffi^ : feaftlft (MDNA) 

24 

K10 iE?U^@S : ftb4>0flft (MDNA) 



21 



* ie^ijco@« : mcomm (^dna) 

21 

^ffico^: : -2MB 

1*20 gE^JCDffi^ : ft&O0Ett (^DNA) 

30 

♦ m<o# : — 
Eyijoaa : m<Dmm i^dna) 



27 



30 gE3?iJcoaS : ftl&Otfttt (^DNA) 



20 



24 

: -*« 

40 E7U0BS : fdlO«K (nlDNA) 

26 

ff Oft : -*« 

E*U0>B* : ftbOfttt (MDNA) 

29 



29 

iT 0 B itEam HIgfl{££. ClfiCla I BgfSBgl II 

mtLZ. Bst liBst EII SJH4£. N ISNot I SlUS^ 
-To 3'fti]OCla I tBam HI^fiCD^OCla I , Bgl IIS 
t/Bst EII ^{il2&£LT^&V\, 

[112] 0 2 1*. te^OWatft^CO^/^DNASrBam 
HIT'SIWtU Hi (C^LfcClal-Sall (*{;£ 

Bt'fo6 0 #'OKtt* WT7^ (12.5kb) Xt/^S 
-v^* (9.5kb) £Dite^^^*fJ^S:^LTt^o 

[0 3] 113(1, WT-v** (+A ) , 
^ (+/- ) St/*^S-*">* ("/- ) <^dl8. 5 8&iS<D 
Jffl»«fc 9ttWLfc:£RNA£i£fflU CBFA1/PEBP2 a A 

2£Kt?*>5 0 i^NIl PCR KJ£ffi*f-cDNA£^Sftl^ 

[0 4] 04f3, WT^**St/*^S^**0>dl8. 

[05] 05te, WTv^, ^rofS-7^^W 
^m-* VX<Dd\5. 5-dl8. 5 n&jiav*f*ie«>#»sr. 

S:*1\ £»<0»1B<D*J|-C*>5 (fc*fLdl6.5 fir y 
[0 6] 11 6(1, dl8.5 B&JSo#»OJBJtt¥ttWffi«:fT 

At B : ALP M7ty3 s/lfffitC J; 9 jfefe LfcK#<0 

(A) , &*&^Vxxitttiffi&btitei<^ 
(B) a Ef, tt&ttlmm idfg^-r^o 
CtD : WT^^^I&]acO#^l?^'S'^U ; ALP 
*INHJ»tfjl&*L6 (C) o 

AfiJLbtUi^ (d) 0 ztib (c) St; (d) fi, 
(A) St/ (B) ©«fc-CB^»»S:lt*Ufct><7>-e& 
<5 0 Sl»fi0.2mm (Ct@S1-5 0 

Bf^cDALP SRtt-fr^iWjia^^bixS (E) o ^^tl^ 

bi%Z> ( F) o :i;ft,<b (E) St/ (F) fi, (C) XV 
(D) <7>#T*H/ufc^*te^LfctO-t?fo6o 0 c t , > 

G^H:K?r, TRAPS tf7 * >^ y -friSfc-CSfefe Lfc fc 
<DXbZ> 0 WT^^t'lt ^KfkUfc^SiCTRAP^ 
ttCD^#^fla^^^bn5 (G) o tf^e&S^**"? 
tt, TRAP(^tt?K#«^^^^fc6^^K^#^^ 



(16) W?l 0- 3 0 9 1 4 8 

30 

Hfeft/j^ (H) 0 04 1 . «B#tt0.2inmtC*aa-r5o 
ItJ :WT'7^Wffi t t , l:it *#<T#^5fi# 

aua^jabixs (i) 0 **ss^**^tt»jai2«c 
^ /h$<"c#^ofiR#^fla^^p > tts (j) o ^thh 

(I) St/ (J) tt, (G) St/ (H) (Ptfc-eHA/^fflS 

KirL :WT7^ (K) «t l/tf^^S^ *> * (L) 
ALP x y-V-m^X !9SfefeL*:<b<7> 

10 -CfcSo «1»tt0,2mm frCtB^i"^ 0 

MiN :WTt«?^TU #{bStfl*?K<BALP Srtt#» 

owa^abtts (m) o *^s^**T*te#ftfiiifc 
*L-r\ alp BH*#*»iJ!at>¥6>-efes (n) 0 b*. a 

[0 7] 0 7fi, 0SN , 0SP , 0SC St/MGP OmRNAO^ 
ffiSrffil^fcin situ ^ :/ ]) #4 if — > a ^(D^^ffk 
i"W»l**K"C*>a. A, C. E, GStflll dl8.5 
(O^yho-^ (+/- ) JI&JSft*o4: 9#S:ffl^^T*3 
•9. B, D, F, HRtfJH dl8. 5 O^^-^S"^^^ 
20 (-/- ) ffilft&tenki'W&m^X^Zo AirBfi, — 

•7 h^y v-vst>^^-'>ve^feLfct^T*fc€)o ct 

D f i 0 S N <£> T > ^ ir > X y* n — ^ S: ffl 1/ > tz S * T* fe 5 0 
EtFfiOSP corv^ir>-^^ci-y^fflV^/-c^m-t:^ 
5 0 GtHfiOSC (DT >^ir>^^n— ^Srfflv^^* 

[0 8] @8lt ALP , 0SP St/OSC iSe^F-^iaSrSH 

T'fo^o dl8.5 hP-^ (+/- ) St/*^^ 

30 ^ (-/- ) KKOftSJ:^tttHL/c^RNA^ N 1 u 
— >&>tz <9 15/i g £kffiJjLTl^£ 0 GAPDH (^yir^T/i- 

ft k-3- 7i-^7^— h- x t Ko^t- -tf) yv—y* 

[0 9] B9lt TGF i3^— ^ y — t^^»S^ 
IGF t^Og^ffcSt/M-CSF iSe^^aS^SrlB^fc 
RT-PCR^m*^-rmm»®J^^K^fc5o dl8.5 CDW 

t-^* (+/+ ) St/^^e^S-^^^(-/-) ^Jft^li^ 

»ft3teW8S (a) . #* (b) fti;ft» (c) *^^)R 

40 na^ ^m^m^^x^^ 0 

[0 10] 0 1 0(1, dl8.5 <DWT-*V XRTffr^m 

^^^i&Wft*(osBa#s*fflja^*5*t5, alp atitc 

Jti-^rhBMP-2 CO^JP: (AtB) St/0SC c7)^^(CWi- 
SrhBMP-2 <D%>$k (C) &*Lfc^77f*5 0 ALP S 
tttt, 3 0^ (A) % fo6V^^i6 0m (B) (Cfflij^L 
fc 0 osc <omm&. 60t (C) tCiBJ^LTto ^-fttt 
rhBMP-2 (DWk&ZmtZ&X. ffllj^ Lfc Q 
[011] Blllt dl8. 5 c7)WT^^^ (+/+ ) , ^ 

r-v^m^v* (+/- ) (-/- ) * 

50 ^(ommmm. fftmmm&Tfwmmmv* facs mo 



(18) 



1 0-3 0 9 1 4 8 




(19) 



1frffl¥- 1 0-3 0 9 1 4 8 



[19] 
c 

+7+ 7- 

PEBP2aA/CBFA 1 
TGF-0L 
TGF-JJ2 
TGF-P3 

TGF-P I fflS** 
TGF-fJ UHSSO 
BMP-2 
BMP-4 
BMP-6 

BMPa*#iA» 
BMP 5*&#l8fl 

BMP I IO 

IGF-1 
IOF-2 
18 1GFSS* 
2H iGFSBtt 
M-CSF 
HPKT 



[ill] 
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